( 1) such that for all r £ [0, °°), (y(j), y(j)) £ y X y, where (i) (■) denotes d( )/dt and the time t £ [0, °°),
My(t) + Ky(t) = 0 (1) such that for all r £ [0, °°), (y(j), y(j)) £ y X y, where (i) (■) denotes d( )/dt and the time t £ [0, °°),
(ii) 3C is a real Hilbert space with inner product (, ), and 'y is dense in X, (iii) the real linear spatial operators M and K are independent of time, K l exists, and Six = = ®-m ~ X. Thus the elastic system may be lumped-parameter, distributed-parameter, or a combination of the two.
The stability of the equilibrium of a system similar to this, but including velocitydependent forces, was studied by the direct method of Liapunov in [1] , Often it is also of interest to distinguish between two modes of instability in system (1), these modes being known as "divergence" and "flutter" [2, 3, 4] , A divergent solution is of the form y(t) = y0 exp (pt), y0 £ % (2) where p is a positive real, while a flutter solution is of the form y(t) = exp {pt){yl sin ait + y2 cos ut), yx , y2 £ <y,
y(t) = t(y! sin ut + y2 cos ut), ^ , y2 £ y,
where p and to are positive real. If M and K are symmetric and M is positive definite, system (1) is termed conservative and the functional T(y), U(y), defined by 2T(y) = (y, My), y £ <y,
are known as the kinetic and potential energies, respectively. It is known that flutter does not occur at all in a conservative system, and divergence can occur if, and only if, at least one of the above functionals is not non-negative. It is easily shown that this condition remains necessary for divergence even when M and K are not symmetric. 8) is positive definite. In [6] it was shown that this condition was actually sufficient for stability of the equilibrium of (6) 
and thus divergence may occur in (1) only if divergence occurs in the system (M + M*)y + (K + K*)y = 0, (y, y) E y X 'y. Then
and (12) becomes B'^y -d2y = 0, (y, j) G K X %
which is conservative provided B~l is positive definite. Now let us consider the effect of velocity-dependent forces by replacing (1.1) with My(t) + Cy(t) + Ky(t) = 0, (y, y) E 'y X <y,
where M, K, % and 3C are as previously defined while C is a real linear spatial operator, independent of time, such that S)c = D, (Re C 3C. Again considering the possibility of a divergent solution (2), we find the following: Theorem: If both T(y) and U(y) are positive definite, while (y, Cy) is non-negative, divergence does not occur.
Proof: Assume that divergence does occur, both T(y) and U(y) are positive definite, and (y, Cy) is non-negative. Then using (2) in (15), (p2M + pC + K)y0 = 0, and thus
